Is the role of human RNase H2 restricted to its enzyme activity?
In human cells, ribonuclease (RNase) H2 complex is the predominant source of RNase H activities with possible roles in nucleic acid metabolism to preserve genome stability and to prevent immune activation. Dysfunction mutations in any of the three subunits of human RNase H2 complex can result in embryonic/perinatal lethality or cause Aicardi-Goutières syndrome (AGS). Most recently, increasing findings have shown that human RNase H2 proteins play roles beyond the RNase H2 enzymatic activities in health and disease. Firstly, the biochemical and structural properties of human RNase H2 proteins allow their interactions with various partner proteins that may support functions other than RNase H2 enzymatic activities. Secondly, the disparities of clinical presentations of AGS with different AGS-mutations and the biochemical and structural analysis of AGS-mutations, especially the results from both AGS-knockin and RNase H2-null mouse models, suggest that human RNase H2 complex has certain cellular functions beyond the RNase H2 enzymatic activities to prevent the innate-immune-mediated inflammation. Thirdly, the subunit proteins RNASEH2A and RNASEH2B respectively, not related to the RNase H2 enzymatic activities, have been shown to play a certain role in the pathophysiological processes of different cancer types. In this minireview, we aims to provide a brief overview of the most recent investigations into the biological functions of human RNase H2 proteins and the underlying mechanisms of their actions, emphasizing on the new insights into the roles of human RNase H2 proteins playing beyond the RNase H2 enzymatic activities in health and disease.